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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Communication 
functions

Serial Sound Interface (SSI) • 1 channel
• Capable of duplex communications
• Various serial audio formats supported
• Master/slave function supported
• Programmable word clock or bit clock generation function
• 8/16/18/20/22/24/32-bit data formats supported
• On-chip 8-stage FIFO for transmission/reception
• Supports WS continue mode in which the SSIWS signal is not stopped.

SD Host Interface (SDHIa) • 1 channel
• Transfer speed : Default speed mode (8MB/s)
• SD memory card interface (1 bit / 4bits SD bus)
•  MMC, eMMC Backward-compatible are supported.
• SD Specifications

Part 1: Compliant with Physical Layer Specification Ver.3.01 (Not support DDR)
Part E1: SDIO Specification Ver. 3.00

• Error check function: CRC7 (command), CRC16 (data)
• Interrupt Source: Card access interrupt, SDIO access interrupt, Card detection interrupt, SD buffer 

access interrupt
• DMA transfer sources: SD_BUF write, SD_BUF read
• Card detection, Write protection

Encryption 
functions

Trusted Secure IP (TSIP-
Lite)

• Access management circuit 
• Encryption engine

128- or 256-bit key sizes of AES
Block cipher mode of operation: GCM, ECB, CBC, CMAC, XTS, CTR, GCTR

• Hash function
• True random number generator
• Prevention from illicit copying of a key

12-bit A/D converter (S12ADE) • 12 bits (24 channels × 1 unit)
• 12-bit resolution
• Minimum conversion time: 0.83 µs per channel when the ADCLK is operating at 54 MHz
• Operating modes

Scan mode (single scan mode, continuous scan mode, and group scan mode)
Group A priority control (only for group scan mode)

• Sampling variable
Sampling time can be set up for each channel.

• Self-diagnostic function
• Double trigger mode (A/D conversion data duplicated)
• Detection of analog input disconnection
• A/D conversion start conditions

A software trigger, a trigger from a timer (MTU, TPU), an external trigger signal, or ELC
• Event linking by the ELC

Temperature sensor (TEMPSA) • 1 channel
• The voltage output from the temperature sensor is converted into a digital value by the 12-bit A/D 

converter.

12-bit D/A converter (R12DAA) • 2 channels
• 12-bit resolution
• Output voltage: 0.4 to AVCC0-0.5V

CRC calculator (CRC) • CRC code generation for arbitrary amounts of data in 8-bit units
• Select any of three generating polynomials: 

X8 + X2 + X + 1, X16 + X15 + X2 + 1, or X16 + X12 + X5 + 1
• Generation of CRC codes for use with LSB-first or MSB-first communications is selectable.

Comparator B (CMPBa) • 2 channels × 2 units
• Function to compare the reference voltage and the analog input voltage
• Window comparator operation or standard comparator operation is selectable

Capacitive touch sensing unit (CTSU) Detection pin: 24 channels

Data operation circuit (DOC) Comparison, addition, and subtraction of 16-bit data

Power supply voltages/Operating frequencies VCC = 1.8 to 2.4 V: 8 MHz, VCC = 2.4 to 2.7 V: 16 MHz, VCC = 2.7 to 5.5 V: 54 MHz

Operating temperature range D version: −40 to +85°C, G version: −40 to +105°C

Packages 100-pin TFLGA (PTLG0100KA-A) 5.5 × 5.5 mm, 0.5 mm pitch
100-pin LFQFP (PLQP0100KB-B) 14 × 14 mm, 0.5 mm pitch
64-pin WFLGA (PWLG0064KA-A) 5 × 5 mm, 0.5 mm pitch
64-pin HWQFN (PWQN0064KC-A) 9 × 9 mm, 0.5 mm pitch
64-pin LFQFP (PLQP0064KB-C) 10 × 10 mm, 0.5 mm pitch
48-pin HWQFN (PWQN0048KB-A) 7 × 7 mm, 0.5 mm pitch
48-pin LFQFP (PLQP0048KB-B) 7 × 7 mm, 0.5 mm pitch

Debugging interfaces FINE interface

Table 1.1 Outline of Specifications (4/4)
Classification Module/Function Description
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Serial 
communications 
interface (SCIg)

• Simple SPI mode

SCK0, SCK1, SCK5, SCK6, 
SCK8, SCK9

I/O Input/output pins for the clock.

SMISO0, SMISO1, SMISO5, 
SMISO6, SMISO8, SMISO9

I/O Input/output pins for slave transmit data.

SMOSI0, SMOSI1, SMOSI5, 
SMOSI6, SMOSI8, SMOSI9

I/O Input/output pins for master transmit data.

SS0#, SS1#, SS5#, SS6#, 
SS8#, SS9#

Input Slave-select input pins.

IrDA interface IRTXD5 Output Data output pin in the IrDA format.

IRRXD5 Input Data input pin in the IrDA format.

Serial 
communications 
interface (SCIh)

• Asynchronous mode/clock synchronous mode

SCK12 I/O Input/output pin for the clock.

RXD12 Input Input pin for receiving data.

TXD12 Output Output pin for transmitting data.

CTS12# Input Input pin for controlling the start of transmission and reception.

RTS12# Output Output pin for controlling the start of transmission and reception.

• Simple I2C mode

SSCL12 I/O Input/output pin for the I2C clock.

SSDA12 I/O Input/output pin for the I2C data.

• Simple SPI mode

SCK12 I/O Input/output pin for the clock.

SMISO12 I/O Input/output pin for slave transmit data.

SMOSI12 I/O Input/output pin for master transmit data.

SS12# Input Slave-select input pin.

• Extended serial mode

RXDX12 Input Input pin for data reception by SCIf.

TXDX12 Output Output pin for data transmission by SCIf.

SIOX12 I/O Input/output pin for data reception or transmission by SCIf.

I2C bus interface SCL I/O Input/output pin for I2C bus interface clocks. Bus can be directly driven by 
the N-channel open drain output.

SDA I/O Input/output pin for I2C bus interface data. Bus can be directly driven by 
the N-channel open drain output.

Serial peripheral 
interface

RSPCKA I/O Input/output pin for the RSPI clock.

MOSIA I/O Input/output pin for transmitting data from the RSPI master.

MISOA I/O Input/output pin for transmitting data from the RSPI slave.

SSLA0 I/O Input/output pin to select the slave for the RSPI.

SSLA1 to SSLA3 Output Output pins to select the slave for the RSPI.

Serial sound 
interface

SSISCK0 I/O SSI serial bit clock pin.

SSIWS0 I/O Word selection pin.

SSITXD0 Output Serial data output pin.

SSIRXD0 Input Serial data input pin.

AUDIO_MCLK Input Master clock pin for audio.

CAN module CRXD0 Input Input pin

CTXD0 Output Output pin

SD host 
interface

SDHI_CLK Output SD clock output pin

SDHI_CMD I/O SD command output, response input signal pin

Table 1.5 Pin Functions (3/4)

Classifications Pin Name I/O Description
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Figure 1.6 Pin Assignments of the 64-Pin HWQFN

49

RX230 Group, 
RX231 Group
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Note: This figure indicates the power supply pins and I/O port pins. 
For the pin configuration, see the table “List of Pins and Pin Functions (64-Pin LFQFP/HWQFN)”.

Note: It is recommended to connect an exposed die pad to VSS.
Note 1. RX230: PH0, PH1, PH2, PH3

RX231: VSS_USB, USB0_DP, USB0_DM, VCC_USB



R01DS0261EJ0120 Rev.1.20 Page 23 of 170
Sep 28, 2018

RX230 Group, RX231 Group 1. Overview

Table 1.6 List of Pins and Pin Functions (100-Pin TFLGA) (1/3)

Pin 
No.

Power Supply, 
Clock, System 
Control I/O Port External Bus

Timers
(MTU, TPU, TMR, RTC, 
CMT, POE, CAC)

Communications
(SCI, RSPI, RIIC, RSCAN, 
USB, SSI)

Memory 
Interface 
(SDHI)

Touch 
sensing Others

A1 P05 DA1

A2 VREFH

A3 P07 ADTRG0#

A4 VREFL0

A5 P43 AN003

A6 PD0 D0[A0/D0] IRQ0/AN024

A7 PD4 D4[A4/D4] POE3# IRQ4/AN028

A8 PE0 D8[A8/D8] SCK12 AN016

A9 PE1 D9[A9/D9] MTIOC4C TXD12/TXDX12/SIOX12/
SMOSI12/SSDA12

AN017/
CMPB0

A10 PE2 D10[A10/D10] MTIOC4A RXD12/RXDX12/
SMISO12/SSCL12

IRQ7/AN018/
CVREFB0

B1 P03 DA0

B2 AVSS0

B3 AVCC0

B4 P40 AN000

B5 P44 AN004

B6 PD1 D1[A1/D1] MTIOC4B IRQ1/AN025

B7 PD3 D3[A3/D3] POE8# IRQ3/AN027

B8 PD6 D6[A6/D6] MTIC5V/POE1# IRQ6/AN030

B9 PD7 D7[A7/D7] MTIC5U/POE0# IRQ7/AN031

B10 PE3 D11[A11/D11] MTIOC4B/POE8# CTS12#/RTS12#/SS12#/
AUDIO_MCLK

AN019/
CLKOUT

C1 VCL

C2 VREFL

C3 PJ3 MTIOC3C CTS6#/RTS6#/SS6#

C4 VREFH0

C5 P42 AN002

C6 P47 AN007

C7 PD2 D2[A2/D2] MTIOC4D IRQ2/AN026

C8 PD5 D5[A5/D5] MTIC5W/POE2# IRQ5/AN029

C9 PE5 D13[A13/D13] MTIOC4C/MTIOC2B IRQ5/AN021/ 
CMPOB0

C10 PE4 D12[A12/D12] MTIOC4D/MTIOC1A AN020/
CMPA2/
CLKOUT

D1 XCIN

D2 XCOUT

D3 MD FINED

D4 VBATT

D5 P45 AN005

D6 P46 AN006

D7 PE6 D14[A14/D14] IRQ6/AN022

D8 PE7 D15[A15/D15] IRQ7/AN023

D9 PA1 A1 MTIOC0B/MTCLKC/
TIOCB0

SCK5/SSLA2/SSISCK0

D10 PA0 A0/BC0# MTIOC4A/TIOCA0 SSLA1 CACREF

E1 XTAL P37

E2 VSS

E3 RES#

E4 P34 MTIOC0A/TMCI3/POE2# SCK6 TS0 IRQ4

E5 P41 AN001

E6 PA2 A2 RXD5/SMISO5/SSCL5/
SSLA3/IRRXD5

E7 PA6 A6 MTIC5V/MTCLKB/TMCI3/
POE2#/TIOCA2

CTS5#/RTS5#/SS5#/
MOSIA/SSIWS0
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42 P52 RD# TS18

43 P51 WR1#/BC1#/
WAIT#

TS19

44 P50 WR0#/WR# TS20

45 UB PC7 A23/CS0# MTIOC3A/MTCLKB/TMO2 TXD8/SMOSI8/SSDA8/
MISOA

CACREF

46 PC6 A22/CS1# MTIOC3C/MTCLKA/TMCI2 RXD8/SMISO8/SSCL8/
MOSIA

TS22

47 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/TMRI2 SCK8/RSPCKA TS23

48 PC4 A20/CS3# MTIOC3D/MTCLKC/TMCI1/
POE0#

SCK5/CTS8#/RTS8#/
SS8#/SSLA0

SDHI_D1 TSCAP

49 PC3 A19 MTIOC4D/TCLKB TXD5/SMOSI5/SSDA5/ 
IRTXD5

SDHI_D0 TS27

50 PC2 A18 MTIOC4B/TCLKA RXD5/SMISO5/SSCL5/
SSLA3/ IRRXD5

SDHI_D3 TS30

51 PC1 A17 MTIOC3A/TCLKD SCK5/SSLA2 TS33

52 PC0 A16 MTIOC3C/TCLKC CTS5#/RTS5#/SS5#/
SSLA1

TS35

53 PB7 A15 MTIOC3B/TIOCB5 TXD9/SMOSI9/SSDA9 SDHI_D2

54 PB6 A14 MTIOC3D/TIOCA5 RXD9/SMISO9/SSCL9 SDHI_D1

55 PB5 A13 MTIOC2A/MTIOC1B/
TMRI1/POE1#/TIOCB4

SCK9/USB0_VBUS SDHI_CD

56 PB4 A12 TIOCA4 CTS9#/RTS9#/SS9#

57 PB3 A11 MTIOC0A/MTIOC4A/TMO0/
POE3#/TIOCD3/TCLKD

SCK6 SDHI_W
P

58 PB2 A10 TIOCC3/TCLKC CTS6#/RTS6#/SS6#

59 PB1 A9 MTIOC0C/MTIOC4C/
TMCI0/TIOCB3

TXD6/SMOSI6/SSDA6 SDHI_CL
K

IRQ4/ 
CMPOB1

60 VCC

61 PB0 A8 MTIC5W/TIOCA3 RXD6/SMISO6/SSCL6/
RSPCKA

SDHI_C
MD

62 VSS

63 PA7 A7 TIOCB2 MISOA

64 PA6 A6 MTIC5V/MTCLKB/TMCI3/
POE2#/TIOCA2

CTS5#/RTS5#/SS5#/
MOSIA/SSIWS0

65 PA5 A5 TIOCB1 RSPCKA

66 PA4 A4 MTIC5U/MTCLKA/TMRI0/
TIOCA1

TXD5/SMOSI5/SSDA5/
SSLA0/SSITXD0/IRTXD5

IRQ5 /
CVREFB1

67 PA3 A3 MTIOC0D/MTCLKD/
TIOCD0/TCLKB

RXD5/SMISO5/SSCL5/
SSIRXD0/IRRXD5

IRQ6 /CMPB1

68 PA2 A2 RXD5/SMISO5/SSCL5/
SSLA3/IRRXD5

69 PA1 A1 MTIOC0B/MTCLKC/
TIOCB0

SCK5/SSLA2/SSISCK0

70 PA0 A0/BC0# MTIOC4A/TIOCA0 SSLA1 CACREF

71 PE7 D15[A15/D15] IRQ7/AN023

72 PE6 D14[A14/D14] IRQ6/AN022

73 PE5 D13[A13/D13] MTIOC4C/MTIOC2B IRQ5/AN021/ 
CMPOB0

74 PE4 D12[A12/D12] MTIOC4D/MTIOC1A AN020/
CMPA2/
CLKOUT

75 PE3 D11[A11/D11] MTIOC4B/POE8# CTS12#/RTS12#/SS12#/
AUDIO_MCLK

AN019/
CLKOUT

76 PE2 D10[A10/D10] MTIOC4A RXD12/RXDX12/
SMISO12/SSCL12

IRQ7/AN018/
CVREFB0

77 PE1 D9[A9/D9] MTIOC4C TXD12/TXDX12/SIOX12/
SMOSI12/SSDA12

AN017/
CMPB0

78 PE0 D8[A8/D8] SCK12 AN016

Table 1.7 List of Pins and Pin Functions (100-Pin LFQFP) (2/3)

Pin 
No.

Power Supply, 
Clock, System 
Control I/O Port External Bus

Timers
(MTU, TPU, TMR, RTC, 
CMT, POE, CAC)

Communications
(SCI, RSPI, RIIC, RSCAN, 
USB, SSI)

Memory 
Interface 
(SDHI)

Touch 
sensing Others
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0008 240Ch DTC DTC Module Start Register DTCST 8 8 2 ICLK

0008 240Eh DTC DTC Status Register DTCSTS 16 16 2 ICLK

0008 3002h BSC CS0 Mode Register CS0MOD 16 16 1 or 2 BCLK

0008 3004h BSC CS0 Wait Control Register 1 CS0WCR1 32 32 1 or 2 BCLK

0008 3008h BSC CS0 Wait Control Register 2 CS0WCR2 32 32 1 or 2 BCLK

0008 3012h BSC CS1 Mode Register CS1MOD 16 16 1 or 2 BCLK

0008 3014h BSC CS1 Wait Control Register 1 CS1WCR1 32 32 1 or 2 BCLK

0008 3018h BSC CS1 Wait Control Register 2 CS1WCR2 32 32 1 or 2 BCLK

0008 3022h BSC CS2 Mode Register CS2MOD 16 16 1 or 2 BCLK

0008 3024h BSC CS2 Wait Control Register 1 CS2WCR1 32 32 1 or 2 BCLK

0008 3028h BSC CS2 Wait Control Register 2 CS2WCR2 32 32 1 or 2 BCLK

0008 3032h BSC CS3 Mode Register CS3MOD 16 16 1 or 2 BCLK

0008 3034h BSC CS3 Wait Control Register 1 CS3WCR1 32 32 1 or 2 BCLK

0008 3038h BSC CS3 Wait Control Register 2 CS3WCR2 32 32 1 or 2 BCLK

0008 3802h BSC CS0 Control Register CS0CR 16 16 1 or 2 BCLK

0008 380Ah BSC CS0 Recovery Cycle Register CS0REC 16 16 1 or 2 BCLK

0008 3812h BSC CS1 Control Register CS1CR 16 16 1 or 2 BCLK

0008 381Ah BSC CS1 Recovery Cycle Register CS1REC 16 16 1 or 2 BCLK

0008 3822h BSC CS2 Control Register CS2CR 16 16 1 or 2 BCLK

0008 382Ah BSC CS2 Recovery Cycle Register CS2REC 16 16 1 or 2 BCLK

0008 3832h BSC CS3 Control Register CS3CR 16 16 1 or 2 BCLK

0008 383Ah BSC CS3 Recovery Cycle Register CS3REC 16 16 1 or 2 BCLK

0008 3880h BSC CS Recovery Cycle Insertion Enable Register CSRECEN 16 16 1 or 2 BCLK

0008 6400h MPU Region-0 Start Page Number Register RSPAGE0 32 32 1 ICLK

0008 6404h MPU Region-0 End Page Number Register REPAGE0 32 32 1 ICLK

0008 6408h MPU Region-1 Start Page Number Register RSPAGE1 32 32 1 ICLK

0008 640Ch MPU Region-1 End Page Number Register REPAGE1 32 32 1 ICLK

0008 6410h MPU Region-2 Start Page Number Register RSPAGE2 32 32 1 ICLK

0008 6414h MPU Region-2 End Page Number Register REPAGE2 32 32 1 ICLK

0008 6418h MPU Region-3 Start Page Number Register RSPAGE3 32 32 1 ICLK

0008 641Ch MPU Region-3 End Page Number Register REPAGE3 32 32 1 ICLK

0008 6420h MPU Region-4 Start Page Number Register RSPAGE4 32 32 1 ICLK

0008 6424h MPU Region-4 End Page Number Register REPAGE4 32 32 1 ICLK

0008 6428h MPU Region-5 Start Page Number Register RSPAGE5 32 32 1 ICLK

0008 642Ch MPU Region-5 End Page Number Register REPAGE5 32 32 1 ICLK

0008 6430h MPU Region-6 Start Page Number Register RSPAGE6 32 32 1 ICLK

0008 6434h MPU Region-6 End Page Number Register REPAGE6 32 32 1 ICLK

0008 6438h MPU Region-7 Start Page Number Register RSPAGE7 32 32 1 ICLK

0008 643Ch MPU Region-7 End Page Number Register REPAGE7 32 32 1 ICLK

0008 6500h MPU Memory-Protection Enable Register MPEN 32 32 1 ICLK

0008 6504h MPU Background Access Control Register MPBAC 32 32 1 ICLK

0008 6508h MPU Memory-Protection Error Status-Clearing Register MPECLR 32 32 1 ICLK

0008 650Ch MPU Memory-Protection Error Status Register MPESTS 32 32 1 ICLK

0008 6514h MPU Data Memory-Protection Error Address Register MPDEA 32 32 1 ICLK

0008 6520h MPU Region Search Address Register MPSA 32 32 1 ICLK

0008 6524h MPU Region Search Operation Register MPOPS 16 16 1 ICLK

0008 6526h MPU Region Invalidation Operation Register MPOPI 16 16 1 ICLK

0008 6528h MPU Instruction-Hit Region Register MHITI 32 32 1 ICLK

0008 652Ch MPU Data-Hit Region Register MHITD 32 32 1 ICLK

0008 7010h 
to 
0008 70FFh

ICU Interrupt Request Register 016 to Interrupt Request 
Register 255

IR016 to IR255 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (3/33)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles

ICLK ≥ PCLK ICLK <PCLK
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0008 711Bh 
to 
0008 71FFh

ICU DTC Activation Enable Register 027 to DTC Activation 
Enable Register 255

DTCER027 to 
DTCER255

8 8 2 ICLK

0008 7202h 
to 
0008 721Fh

ICU Interrupt Request Enable Register 02 to Interrupt Request 
Enable Register 1F

IER02 to IER1F 8 8 2 ICLK

0008 72E0h ICU Software Interrupt Generation Register SWINTR 8 8 2 ICLK

0008 72F0h ICU Fast Interrupt Set Register FIR 16 16 2 ICLK

0008 7300h 
to 
0008 73FFh

ICU Interrupt Source Priority Register 000 to Interrupt Source 
Priority Register 255

IPR000 to 
IPR255

8 8 2 ICLK

0008 7400h ICU DMAC Activation Request Select Register 0 DMRSR0 8 8 2 ICLK

0008 7404h ICU DMAC Activation Request Select Register 1 DMRSR1 8 8 2 ICLK

0008 7408h ICU DMAC Activation Request Select Register 2 DMRSR2 8 8 2 ICLK

0008 740Ch ICU DMAC Activation Request Select Register 3 DMRSR3 8 8 2 ICLK

0008 7500h 
to 
0008 7507h

ICU IRQ Control Register 0 to IRQ Control Register 7 IRQCR0 to 
IRQCR7

8 8 2 ICLK

0008 7510h ICU IRQ Pin Digital Filter Enable Register 0 IRQFLTE0 8 8 2 ICLK

0008 7514h ICU IRQ Pin Digital Filter Setting Register 0 IRQFLTC0 16 16 2 ICLK

0008 7580h ICU Non-Maskable Interrupt Status Register NMISR 8 8 2 ICLK

0008 7581h ICU Non-Maskable Interrupt Enable Register NMIER 8 8 2 ICLK

0008 7582h ICU Non-Maskable Interrupt Status Clear Register NMICLR 8 8 2 ICLK

0008 7583h ICU NMI Pin Interrupt Control Register NMICR 8 8 2 ICLK

0008 7590h ICU NMI Pin Digital Filter Enable Register NMIFLTE 8 8 2 ICLK

0008 7594h ICU NMI Pin Digital Filter Setting Register NMIFLTC 8 8 2 ICLK

0008 8000h CMT Compare Match Timer Start Register 0 CMSTR0 16 16 2 or 3 PCLKB 2 ICLK

0008 8002h CMT0 Compare Match Timer Control Register CMCR 16 16 2 or 3 PCLKB 2 ICLK

0008 8004h CMT0 Compare Match Counter CMCNT 16 16 2 or 3 PCLKB 2 ICLK

0008 8006h CMT0 Compare Match Constant Register CMCOR 16 16 2 or 3 PCLKB 2 ICLK

0008 8008h CMT1 Compare Match Timer Control Register CMCR 16 16 2 or 3 PCLKB 2 ICLK

0008 800Ah CMT1 Compare Match Counter CMCNT 16 16 2 or 3 PCLKB 2 ICLK

0008 800Ch CMT1 Compare Match Constant Register CMCOR 16 16 2 or 3 PCLKB 2 ICLK

0008 8010h CMT Compare Match Timer Start Register 1 CMSTR1 16 16 2 or 3 PCLKB 2 ICLK

0008 8012h CMT2 Compare Match Timer Control Register CMCR 16 16 2 or 3 PCLKB 2 ICLK

0008 8014h CMT2 Compare Match Counter CMCNT 16 16 2 or 3 PCLKB 2 ICLK

0008 8016h CMT2 Compare Match Constant Register CMCOR 16 16 2 or 3 PCLKB 2 ICLK

0008 8018h CMT3 Compare Match Timer Control Register CMCR 16 16 2 or 3 PCLKB 2 ICLK

0008 801Ah CMT3 Compare Match Counter CMCNT 16 16 2 or 3 PCLKB 2 ICLK

0008 801Ch CMT3 Compare Match Constant Register CMCOR 16 16 2 or 3 PCLKB 2 ICLK

0008 8020h WDT WDT Refresh Register WDTRR 8 8 2 or 3 PCLKB 2 ICLK

0008 8022h WDT WDT Control Register WDTCR 16 16 2 or 3 PCLKB 2 ICLK

0008 8024h WDT WDT Status Register WDTSR 16 16 2 or 3 PCLKB 2 ICLK

0008 8026h WDT WDT Reset Control Register WDTRCR 8 8 2 or 3 PCLKB 2 ICLK

0008 8030h IWDT IWDT Refresh Register IWDTRR 8 8 2 or 3 PCLKB 2 ICLK

0008 8032h IWDT IWDT Control Register IWDTCR 16 16 2 or 3 PCLKB 2 ICLK

0008 8034h IWDT IWDT Status Register IWDTSR 16 16 2 or 3 PCLKB 2 ICLK

0008 8036h IWDT IWDT Reset Control Register IWDTRCR 8 8 2 or 3 PCLKB 2 ICLK

0008 8038h IWDT IWDT Count Stop Control Register IWDTCSTPR 8 8 2 or 3 PCLKB 2 ICLK

0008 8040h DA D/A Data Register 0 DADR0 16 16 2 or 3 PCLKB 2 ICLK

0008 8042h DA D/A Data Register 1 DADR1 16 16 2 or 3 PCLKB 2 ICLK

0008 8044h DA D/A Control Register DACR 8 8 2 or 3 PCLKB 2 ICLK

0008 8045h DA DADRm Format Select Register DADPR 8 8 2 or 3 PCLKB 2 ICLK

0008 8046h DA D/A A/D Synchronous Start Control Register DAADSCR 8 8 2 or 3 PCLKB 2 ICLK

0008 8047h DA D/A VREF Control Register DAVREFCR 8 8 2 or 3 PCLKB 2 ICLK
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0008 901Eh S12AD A/D Self-Diagnosis Data Register ADRD 16 16 2 or 3 PCLKB 2 ICLK

0008 9020h S12AD A/D Data Register 0 ADDR0 16 16 2 or 3 PCLKB 2 ICLK

0008 9022h S12AD A/D Data Register 1 ADDR1 16 16 2 or 3 PCLKB 2 ICLK

0008 9024h S12AD A/D Data Register 2 ADDR2 16 16 2 or 3 PCLKB 2 ICLK

0008 9026h S12AD A/D Data Register 3 ADDR3 16 16 2 or 3 PCLKB 2 ICLK

0008 9028h S12AD A/D Data Register 4 ADDR4 16 16 2 or 3 PCLKB 2 ICLK

0008 902Ah S12AD A/D Data Register 5 ADDR5 16 16 2 or 3 PCLKB 2 ICLK

0008 902Ch S12AD A/D Data Register 6 ADDR6 16 16 2 or 3 PCLKB 2 ICLK

0008 902Eh S12AD A/D Data Register 7 ADDR7 16 16 2 or 3 PCLKB 2 ICLK

0008 9040h S12AD A/D Data Register 16 ADDR16 16 16 2 or 3 PCLKB 2 ICLK

0008 9042h S12AD A/D Data Register 17 ADDR17 16 16 2 or 3 PCLKB 2 ICLK

0008 9044h S12AD A/D Data Register 18 ADDR18 16 16 2 or 3 PCLKB 2 ICLK

0008 9046h S12AD A/D Data Register 19 ADDR19 16 16 2 or 3 PCLKB 2 ICLK

0008 9048h S12AD A/D Data Register 20 ADDR20 16 16 2 or 3 PCLKB 2 ICLK

0008 904Ah S12AD A/D Data Register 21 ADDR21 16 16 2 or 3 PCLKB 2 ICLK

0008 904Ch S12AD A/D Data Register 22 ADDR22 16 16 2 or 3 PCLKB 2 ICLK

0008 904Eh S12AD A/D Data Register 23 ADDR23 16 16 2 or 3 PCLKB 2 ICLK

0008 9050h S12AD A/D Data Register 24 ADDR24 16 16 2 or 3 PCLKB 2 ICLK

0008 9052h S12AD A/D Data Register 25 ADDR25 16 16 2 or 3 PCLKB 2 ICLK

0008 9055h S12AD A/D Data Register 26 ADDR26 16 16 2 or 3 PCLKB 2 ICLK

0008 9056h S12AD A/D Data Register 27 ADDR27 16 16 2 or 3 PCLKB 2 ICLK

0008 9058h S12AD A/D Data Register 28 ADDR28 16 16 2 or 3 PCLKB 2 ICLK

0008 905Ah S12AD A/D Data Register 29 ADDR29 16 16 2 or 3 PCLKB 2 ICLK

0008 905Ch S12AD A/D Data Register 30 ADDR30 16 16 2 or 3 PCLKB 2 ICLK

0008 905Eh S12AD A/D Data Register 31 ADDR31 16 16 2 or 3 PCLKB 2 ICLK

0008 907Ah S12AD A/D Disconnection Detection Control Register ADDISCR 8 8 2 or 3 PCLKB 2 ICLK

0008 907Dh S12AD A/D Event Link Control Register ADELCCR 8 8 2 or 3 PCLKB 2 ICLK

0008 9080h S12AD A/D Group Scan Priority Control Register ADGSPCR 16 16 2 or 3 PCLKB 2 ICLK

0008 908Ah S12AD A/D High-Side/Low-Side Reference Voltage Control 
Register

ADHVREFCNT 8 8 2 or 3 PCLKB 2 ICLK

0008 908Ch S12AD A/D Compare Function Window A/B Status Monitor Register ADWINMON 8 8 2 or 3 PCLKB 2 ICLK

0008 9090h S12AD A/D Compare Function Control Register ADCMPCR 16 16 2 or 3 PCLKB 2 ICLK

0008 9092h S12AD A/D Compare Function Window A Extended Input Select 
Register

ADCMPANSER 8 8 2 or 3 PCLKB 2 ICLK

0008 9093h S12AD A/D Compare Function Window A Extended Input 
Comparison Condition Setting Register

ADCMPLER 8 8 2 or 3 PCLKB 2 ICLK

0008 9094h S12AD A/D Compare Function Window A Channel Select Register 
0

ADCMPANSR0 16 16 2 or 3 PCLKB 2 ICLK

0008 9096h S12AD A/D Compare Function Window A Channel Select Register 
1

ADCMPANSR1 16 16 2 or 3 PCLKB 2 ICLK

0008 9098h S12AD A/D Compare Function Window A Comparison Condition 
Setting Register 0

ADCMPLR0 16 16 2 or 3 PCLKB 2 ICLK

0008 909Ah S12AD A/D Compare Function Window A Comparison Condition 
Setting Register 1

ADCMPLR1 16 16 2 or 3 PCLKB 2 ICLK

0008 909Ch S12AD A/D Compare Function Window A Lower-Side Level Setting 
Register

ADCMPDR0 16 16 2 or 3 PCLKB 2 ICLK

0008 909Eh S12AD A/D Compare Function Window A Upper-Side Level Setting 
Register

ADCMPDR1 16 16 2 or 3 PCLKB 2 ICLK

0008 90A0h S12AD A/D Compare Function Window A Channel Status Register 
0

ADCMPSR0 16 16 2 or 3 PCLKB 2 ICLK

0008 90A2h S12AD A/D Compare Function Window A Channel Status Register 
1

ADCMPSR1 16 16 2 or 3 PCLKB 2 ICLK

0008 90A4h S12AD A/D Compare Function Window A Extended Input Channel 
Status Register

ADCMPSER 16 16 2 or 3 PCLKB 2 ICLK

0008 90A6h S12AD A/D Compare Function Window B Channel Select Register ADCMPBNSR 8 8 2 or 3 PCLKB 2 ICLK

0008 90A8h S12AD A/D Compare Function Window B Lower-Side Level Setting 
Register

ADWINLLB 16 16 2 or 3 PCLKB 2 ICLK
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0008 C023h PORT3 Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK

0008 C024h PORT4 Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK

0008 C025h PORT5 Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK

0008 C02Ah PORTA Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK

0008 C02Bh PORTB Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK

0008 C02Ch PORTC Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK

0008 C02Dh PORTD Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK

0008 C02Eh PORTE Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK

0008 C031h PORTH Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK

0008 C032h PORTJ Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK

0008 C040h PORT0 Port Input Data Register PIDR 8 8 3 or 4 PCLKB 3 ICLK

0008 C041h PORT1 Port Input Data Register PIDR 8 8 3 or 4 PCLKB 3 ICLK

0008 C042h PORT2 Port Input Data Register PIDR 8 8 3 or 4 PCLKB 3 ICLK

0008 C043h PORT3 Port Input Data Register PIDR 8 8 3 or 4 PCLKB 3 ICLK

0008 C044h PORT4 Port Input Data Register PIDR 8 8 3 or 4 PCLKB 3 ICLK

0008 C045h PORT5 Port Input Data Register PIDR 8 8 3 or 4 PCLKB 3 ICLK

0008 C04Ah PORTA Port Input Data Register PIDR 8 8 3 or 4 PCLKB 3 ICLK

0008 C04Bh PORTB Port Input Data Register PIDR 8 8 3 or 4 PCLKB 3 ICLK

0008 C04Ch PORTC Port Input Data Register PIDR 8 8 3 or 4 PCLKB 3 ICLK

0008 C04Dh PORTD Port Input Data Register PIDR 8 8 3 or 4 PCLKB 3 ICLK

0008 C04Eh PORTE Port Input Data Register PIDR 8 8 3 or 4 PCLKB 3 ICLK

0008 C051h PORTH Port Input Data Register PIDR 8 8 3 or 4 PCLKB 3 ICLK

0008 C052h PORTJ Port Input Data Register PIDR 8 8 3 or 4 PCLKB 3 ICLK

0008 C060h PORT0 Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK

0008 C061h PORT1 Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK

0008 C062h PORT2 Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK

0008 C063h PORT3 Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK

0008 C064h PORT4 Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK

0008 C065h PORT5 Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK

0008 C06Ah PORTA Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK

0008 C06Bh PORTB Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK

0008 C06Ch PORTC Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK

0008 C06Dh PORTD Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK

0008 C06Eh PORTE Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK

0008 C071h PORTH Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK

0008 C072h PORTJ Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK

0008 C082h PORT1 Open Drain Control Register 0 ODR0 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C083h PORT1 Open Drain Control Register 1 ODR1 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C084h PORT2 Open Drain Control Register 0 ODR0 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C085h PORT2 Open Drain Control Register 1 ODR1 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C086h PORT3 Open Drain Control Register 0 ODR0 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C087h PORT3 Open Drain Control Register 1 ODR1 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C08Ah PORT5 Open Drain Control Register 0 ODR0 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C08Bh PORT5 Open Drain Control Register 1 ODR1 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C094h PORTA Open Drain Control Register 0 ODR0 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C095h PORTA Open Drain Control Register 1 ODR1 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C096h PORTB Open Drain Control Register 0 ODR0 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C097h PORTB Open Drain Control Register 1 ODR1 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C098h PORTC Open Drain Control Register 0 ODR0 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C099h PORTC Open Drain Control Register 1 ODR1 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C09Ch PORTE Open Drain Control Register 0 ODR0 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C09Dh PORTE Open Drain Control Register 1 ODR1 8 8, 16 2 or 3 PCLKB 2 ICLK
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0008 C0A4h PORTJ Open Drain Control Register 0 ODR0 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C0C0h PORT0 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0C1h PORT1 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0C2h PORT2 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0C3h PORT3 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0C4h PORT4 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0C5h PORT5 Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0CAh PORTA Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0CBh PORTB Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0CCh PORTC Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0CDh PORTD Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0CEh PORTE Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0D1h PORTH Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0D2h PORTJ Pull-Up Control Register PCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0E1h PORT1 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0E2h PORT2 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0E3h PORT3 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0E5h PORT5 Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0EAh PORTA Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0EBh PORTB Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0ECh PORTC Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0EDh PORTD Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0EEh PORTE Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0F1h PORTH Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C0F2h PORTJ Drive Capacity Control Register DSCR 8 8 2 or 3 PCLKB 2 ICLK

0008 C100h MPC CS Output Enable Register PFCSE 8 8 2 or 3 PCLKB 2 ICLK

0008 C104h MPC Address Output Enable Register 0 PFAOE0 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C105h MPC Address Output Enable Register 1 PFAOE1 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C106h MPC External Bus Control Register 0 PFBCR0 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C107h MPC External Bus Control Register 1 PFBCR1 8 8, 16 2 or 3 PCLKB 2 ICLK

0008 C11Fh MPC Write-Protect Register PWPR 8 8 2 or 3 PCLKB 2 ICLK

0008 C120h PORT Port Switching Register B PSRB 8 8 2 or 3 PCLKB 2 ICLK

0008 C121h PORT Port Switching Register A PSRA 8 8 2 or 3 PCLKB 2 ICLK

0008 C143h MPC P03 Pin Function Control Register P03PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C145h MPC P05 Pin Function Control Register P05PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C147h MPC P07 Pin Function Control Register P07PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C14Ah MPC P12 Pin Function Control Register P12PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C14Bh MPC P13 Pin Function Control Register P13PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C14Ch MPC P14 Pin Function Control Register P14PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C14Dh MPC P15 Pin Function Control Register P15PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C14Eh MPC P16 Pin Function Control Register P16PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C14Fh MPC P17 Pin Function Control Register P17PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C150h MPC P20 Pin Function Control Register P20PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C151h MPC P21 Pin Function Control Register P21PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C152h MPC P22 Pin Function Control Register P22PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C153h MPC P23 Pin Function Control Register P23PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C154h MPC P24 Pin Function Control Register P24PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C155h MPC P25 Pin Function Control Register P25PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C156h MPC P26 Pin Function Control Register P26PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C157h MPC P27 Pin Function Control Register P27PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C158h MPC P30 Pin Function Control Register P30PFS 8 8 2 or 3 PCLKB 2 ICLK

0008 C159h MPC P31 Pin Function Control Register P31PFS 8 8 2 or 3 PCLKB 2 ICLK
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000A 0060h USB0 DCP Control Register DCPCTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 0064h USB0 Pipe Window Select Register PIPESEL 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 0068h USB0 Pipe Configuration Register PIPECFG 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 006Ch USB0 Pipe Maximum Packet Size Register PIPEMAXP 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 006Eh USB0 Pipe Cycle Control Register PIPEPERI 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 0070h USB0 PIPE1 Control Register PIPE1CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 0072h USB0 PIPE2 Control Register PIPE2CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 0074h USB0 PIPE3 Control Register PIPE3CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 0076h USB0 PIPE4 Control Register PIPE4CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 0078h USB0 PIPE5 Control Register PIPE5CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 007Ah USB0 PIPE6 Control Register PIPE6CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 007Ch USB0 PIPE7 Control Register PIPE7CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 007Eh USB0 PIPE8 Control Register PIPE8CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 0080h USB0 PIPE9 Control Register PIPE9CTR 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 0090h USB0 PIPE1 Transaction Counter Enable Register PIPE1TRE 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 0092h USB0 PIPE1 Transaction Counter Register PIPE1TRN 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 0094h USB0 PIPE2 Transaction Counter Enable Register PIPE2TRE 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 0096h USB0 PIPE2 Transaction Counter Register PIPE2TRN 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 0098h USB0 PIPE3 Transaction Counter Enable Register PIPE3TRE 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 009Ah USB0 PIPE3 Transaction Counter Register PIPE3TRN 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 009Ch USB0 PIPE4 Transaction Counter Enable Register PIPE4TRE 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 009Eh USB0 PIPE4 Transaction Counter Register PIPE4TRN 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 00A0h USB0 PIPE5 Transaction Counter Enable Register PIPE5TRE 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2

000A 00A2h USB0 PIPE5 Transaction Counter Register PIPE5TRN 16 16 9 PCLKB
or more

Frequency with 1 + 9 
× (frequency ratio of 

ICLK/PCLKB)*2
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000A 862Eh RSCAN RAM Test Register 87 RPGACC87 16 16 2 or 3 PCLKB 2 ICLK

000A 8630h RSCAN0 Transmit Buffer Register 3AL TMIDL3 16 16 2 or 3 PCLKB 2 ICLK

000A 8630h RSCAN RAM Test Register 88 RPGACC88 16 16 2 or 3 PCLKB 2 ICLK

000A 8632h RSCAN0 Transmit Buffer Register 3AH TMIDH3 16 16 2 or 3 PCLKB 2 ICLK

000A 8632h RSCAN RAM Test Register 89 RPGACC89 16 16 2 or 3 PCLKB 2 ICLK

000A 8634h RSCAN RAM Test Register 90 RPGACC90 16 16 2 or 3 PCLKB 2 ICLK

000A 8636h RSCAN0 Transmit Buffer Register 3BH TMPTR3 16 16 2 or 3 PCLKB 2 ICLK

000A 8636h RSCAN RAM Test Register 91 RPGACC91 16 16 2 or 3 PCLKB 2 ICLK

000A 8638h RSCAN0 Transmit Buffer Register 3CL TMDF03 16 16 2 or 3 PCLKB 2 ICLK

000A 8638h RSCAN RAM Test Register 92 RPGACC92 16 16 2 or 3 PCLKB 2 ICLK

000A 863Ah RSCAN0 Transmit Buffer Register 3CH TMDF13 16 16 2 or 3 PCLKB 2 ICLK

000A 863Ah RSCAN RAM Test Register 93 RPGACC93 16 16 2 or 3 PCLKB 2 ICLK

000A 863Ch RSCAN0 Transmit Buffer Register 3DL TMDF23 16 16 2 or 3 PCLKB 2 ICLK

000A 863Ch RSCAN RAM Test Register 94 RPGACC94 16 16 2 or 3 PCLKB 2 ICLK

000A 863Eh RSCAN0 Transmit Buffer Register 3DH TMDF33 16 16 2 or 3 PCLKB 2 ICLK

000A 863Eh RSCAN RAM Test Register 95 RPGACC95 16 16 2 or 3 PCLKB 2 ICLK

000A 8640h 
to 
000A 867Eh

RSCAN RAM Test Register 96 to RAM Test Register 127 RPGACC96 to 
RPGACC127

16 16 2 or 3 PCLKB 2 ICLK

000A 8680h RSCAN0 Transmit History Buffer Access Register THLACC0 16 16 2 or 3 PCLKB 2 ICLK

000D 0A00h MTU3 Timer Control Register TCR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A01h MTU4 Timer Control Register TCR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A02h MTU3 Timer Mode Register TMDR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A03h MTU4 Timer Mode Register TMDR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A04h MTU3 Timer I/O Control Register H TIORH 8 8 2 or 3 PCLKA 2 ICLK

000D 0A05h MTU3 Timer I/O Control Register L TIORL 8 8 2 or 3 PCLKA 2 ICLK

000D 0A06h MTU4 Timer I/O Control Register H TIORH 8 8 2 or 3 PCLKA 2 ICLK

000D 0A07h MTU4 Timer I/O Control Register L TIORL 8 8 2 or 3 PCLKA 2 ICLK

000D 0A08h MTU3 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKA 2 ICLK

000D 0A09h MTU4 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKA 2 ICLK

000D 0A0Ah MTU Timer Output Master Enable Register TOER 8 8 2 or 3 PCLKA 2 ICLK

000D 0A0Dh MTU Timer Gate Control Register TGCR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A0Eh MTU Timer Output Control Register 1 TOCR1 8 8 2 or 3 PCLKA 2 ICLK

000D 0A0Fh MTU Timer Output Control Register 2 TOCR2 8 8 2 or 3 PCLKA 2 ICLK

000D 0A10h MTU3 Timer Counter TCNT 16 16 2 or 3 PCLKA 2 ICLK

000D 0A12h MTU4 Timer Counter TCNT 16 16 2 or 3 PCLKA 2 ICLK

000D 0A14h MTU Timer Cycle Data Register TCDR 16 16 2 or 3 PCLKA 2 ICLK

000D 0A16h MTU Timer Dead Time Data Register TDDR 16 16 2 or 3 PCLKA 2 ICLK

000D 0A18h MTU3 Timer General Register A TGRA 16 16 2 or 3 PCLKA 2 ICLK

000D 0A1Ah MTU3 Timer General Register B TGRB 16 16 2 or 3 PCLKA 2 ICLK

000D 0A1Ch MTU4 Timer General Register A TGRA 16 16 2 or 3 PCLKA 2 ICLK

000D 0A1Eh MTU4 Timer General Register B TGRB 16 16 2 or 3 PCLKA 2 ICLK

000D 0A20h MTU Timer Subcounters TCNTS 16 16 2 or 3 PCLKA 2 ICLK

000D 0A22h MTU Timer Cycle Buffer Register TCBR 16 16 2 or 3 PCLKA 2 ICLK

000D 0A24h MTU3 Timer General Register C TGRC 16 16 2 or 3 PCLKA 2 ICLK

000D 0A26h MTU3 Timer General Register D TGRD 16 16 2 or 3 PCLKA 2 ICLK

000D 0A28h MTU4 Timer General Register C TGRC 16 16 2 or 3 PCLKA 2 ICLK

000D 0A2Ah MTU4 Timer General Register D TGRD 16 16 2 or 3 PCLKA 2 ICLK

000D 0A2Ch MTU3 Timer Status Register TSR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A2Dh MTU4 Timer Status Register TSR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A30h MTU Timer Interrupt Skipping Set Register TITCR 8 8 2 or 3 PCLKA 2 ICLK

000D 0A31h MTU Timer Interrupt Skipping Counters TITCNT 8 8 2 or 3 PCLKA 2 ICLK

000D 0A32h MTU Timer Buffer Transfer Set Register TBTER 8 8 2 or 3 PCLKA 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (31/33)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles

ICLK ≥ PCLK ICLK <PCLK
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Note 1. Supply current values do not include the output charge/discharge current from all pins. The values apply when internal pull-up 
MOSs are in the off state.

Note 2. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is PLL. BCLK, 
FCLK, and PCLK are set to divided by 64.

Note 3. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is PLL. BCLK, FCLK, 
and PCLK are the same frequency as that of ICLK.

Note 4. Values when VCC is 3.3 V.
Note 5. This is the increase when data is programmed to or erased from the ROM or E2 DataFlash during program execution.
Note 6. Clock supply to the peripheral functions is stopped. The clock source is PLL when ICLK is 12 MHz and HOCO for other cases. 

BCLK, FCLK, and PCLK are set to divided by 64.
Note 7. Clocks are supplied to the peripheral functions. The clock source is PLL when ICLK is 12 MHz and HOCO for other cases. 

BCLK, FCLK, and PCLK are the same frequency of that of the ICLK.
Note 8. Clock supply to the peripheral functions is stopped. The clock source is the sub oscillation circuit. BCLK, FCLK, and PCLK are 

set to divided by 64.
Note 9. Clocks are supplied to the peripheral functions. The clock source is the sub oscillation circuit. BCLK, FCLK, and PCLK are the 

same frequency as that of ICLK.
Note 10. This is the value when the MSTPCRA.MSTPA17 (12-bit A/D converter module stop bit) is in the module stop state.
Note 11. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is PLL. BCLK, FCLK, 

and PCLKB are set to divided by 2 and PCLKA and PCLKD are the same frequency as that of ICLK.

Supply 
current

Middle-speed 
operating mode

Normal 
operating mode

All peripheral 
operation: Max.*7

ICLK = 12 MHz ICC — 16.7 mA

Sleep mode No peripheral 
operation*6

ICLK = 12 MHz 1.9 —

ICLK = 8 MHz 1.2 —

ICLK = 4 MHz 1.1 —

ICLK = 1 MHz 1.0 —

All peripheral 
operation: Normal*7

ICLK = 12 MHz 6.1 —

ICLK = 8 MHz 4.4 —

ICLK = 4 MHz 3.0 —

ICLK = 1 MHz 2.0 —

Deep sleep 
mode

No peripheral 
operation*6

ICLK = 12 MHz 1.6 —

ICLK = 8 MHz 1.0 —

ICLK = 4 MHz 0.9 —

ICLK = 1 MHz 0.8 —

All peripheral 
operation: Normal*7

ICLK = 12 MHz 5.1 —

ICLK = 8 MHz 3.7 —

ICLK = 4 MHz 2.6 —

ICLK = 1 MHz 1.8 —

Increase during BGO operation*5 2.5 —

Low-speed 
operating mode

Normal 
operating mode

No peripheral 
operation*8

ICLK = 32 kHz ICC 5.2 — μA

All peripheral 
operation: Normal
*9, *10

ICLK = 32 kHz 22.3 —

All peripheral 
operation: Max.*9, *10

ICLK = 32 kHz — 74.4

Sleep mode No peripheral 
operation*8

ICLK = 32 kHz 3.0 —

All peripheral 
operation: Normal*9

ICLK = 32 kHz 13.1 —

Deep sleep 
mode

No peripheral 
operation*8

ICLK = 32 kHz 2.4 —

All peripheral 
operation: Normal*9

ICLK = 32 kHz 10.5 —

Item Symbol Typ.
*4 Max. Unit Test 

Conditions
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Note 1. The value of the D/A converter is the value of the power supply current including the reference current.
Note 2. Current consumed only by the USB module.
Note 3. Includes the current supplied from the pull-up resistor of the USB0_DP pin to the pull-down resistor of the host device, in 

addition to the current consumed by this MCU during the suspended state.
Note 4. Current consumed by the power supplies (VCC and VCC_USB).
Note 5. Current consumed only by the comparator B module.
Note 6. Current consumed by the power supply (VCC).
Note 7. When VCC = AVCC0 = VCC_USB = 3.3 V.

Table 5.11 DC Characteristics (9)
Conditions: 1.8 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VSS_USB = 0 V, Ta = –40 to +105°C

Item Symbol Min. Typ.*7 Max. Unit Test Conditions

Analog power 
supply current

During A/D conversion (at high-speed conversion) IAVCC — 0.7 1.7 mA

During A/D conversion (in low-current mode) — 0.6 1.0

During D/A conversion (per channel)*1 — 0.4 0.8

Waiting for A/D and D/A conversion (all units) — — 0.4 μA

Reference 
power supply 
current

During A/D conversion (at high-speed conversion) IREFH0 — 25 150 μA

Waiting for A/D conversion (all units) — — 60 nA

During D/A conversion (per channel) IREFH — 50 100 μA

Waiting for D/A conversion (all units) — — 100 nA

LVD1, 2 per channel ILVD — 0.15 — μA

Temperature 
sensor*6

— ITEMP — 75 — μA

Comparator B 
operating 
current*6

Window mode ICMP*5 — 12.5 28.6 μA

Comparator high-speed mode (per channel) — 3.2 16.2 μA

Comparator low-speed mode (per channel) — 1.7 4.4 μA

CTSU 
operating 
current

When sleep mode
 Base clock frequency: 2MHz
 Pin capacitance: 50pF

ICTSU — 150 — μA

USB operating 
current*4

During USB communication operation under the 
following settings and conditions 

• Host controller operation is set to full-speed 
mode
Bulk OUT transfer (64 bytes) × 1,
bulk IN transfer (64 bytes) × 1

• Connect peripheral devices via a 1-meter USB 
cable from the USB port.

IUSBH*2 — 4.3
(VCC)

0.9
(VCC_USB)

— mA

During USB communication operation under the 
following settings and conditions 

• Function controller operation is set to full-speed 
mode
Bulk OUT transfer (64 bytes) × 1,
bulk IN transfer (64 bytes) × 1

• Connect the host device via a 1-meter USB 
cable from the USB port.

IUSBF*2 — 3.6
(VCC)

1.1
(VCC_USB)

— mA

During suspended state under the following setting 
and conditions

• Function controller operation is set to full-speed 
mode (pull up the USB0_DP pin)

• Software standby mode
• Connect the host device via a 1-meter USB 

cable from the USB port.

ISUSP*3 — 0.35
(VCC)
170

(VCC_USB)

— μA

Table 5.12 DC Characteristics (10)
Conditions: 1.8 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, VSS = AVSS0 = VSS_USB = 0 V, Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

RAM standby voltage VRAM 1.8 — — V
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Figure 5.26 IWDT-Dedicated Clock Oscillation Start Timing

Figure 5.27 HOCO Clock Oscillation Start Timing (After Reset is Canceled by Setting OFS1.HOCOEN Bit to 0)

Figure 5.28 HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting HOCOCR.HCSTP Bit)

Figure 5.29 PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has Been 
Stabled)

IWDT-dedicated clock oscillator output

ILOCOCR.ILCSTP

tILOCO

RES#

Internal reset

HOCO clock

OFS1.HOCOEN

tRESWT

HOCO clock

HOCOCR.HCSTP

tHOCO

PLLCR2.PLLEN

PLL clock

MOSCCR.MOSTP

tMAINOSC

Main clock oscillator output

tPLL
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Figure 5.30 Sub-Clock Oscillation Start Timing

Sub-clock oscillator output

SOSCCR.SOSTP

tSUBOSC
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Figure 5.59 RIIC Bus Interface Input/Output Timing and Simple I2C Bus Interface Input/Output Timing

Figure 5.60 SSI Clock Input/Output Timing

Figure 5.61 SSI Transmission/Reception Timing (SSICR.SCKP=0)

Test conditions
VIH = VCC × 0.7, VIL = VCC × 0.3

SDA

SCL

VIH

VIL

tSTAH

tSCLH

tSCLL

P*1 S*1

tSf tSr

tSCL
tSDAH

tSDAS

tSTAS tSP tSTOS

P*1

tBUF

Sr*1

Note 1. S, P, and Sr indicate the following conditions, respectively.
S:  START condition
P:  STOP condition
Sr: Repeated START condition

SSISCKn

tHC

tLC

tRC

tI, tO

tSR tHTR

tDTR

SSISCKn
(input or output )

SSIWSn, SSIDATAn , 
SSIRXDn (input)

SSIWSn, SSIDATAn ,  
SSITXDn (output )
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Note: The characteristics apply when no pin functions other than A/D converter input are used. Absolute accuracy includes 
quantization errors. Offset error, full-scale error, DNL differential non-linearity error, and INL integral non-linearity error do not 
include quantization errors.

Note 1. The conversion time is the sum of the sampling time and the comparison time. As the test conditions, the number of sampling 
states is indicated.

Table 5.47 A/D Conversion Characteristics (2)
Conditions: 2.4 V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5 V, 2.4 V ≤ VREFH0 ≤ AVCC0, reference voltage = VREFH0 selected, 

VSS = AVSS0 = VREFL0 = VSS_USB = 0 V, Ta = –40 to +105°C

Item Min. Typ. Max. Unit Test Conditions

Frequency 1 — 32 MHz

Resolution — — 12 Bit

Conversion time*1

(Operation at 
PCLKD = 32 MHz)

Permissible signal 
source impedance 
(Max.) = 1.3 kΩ

1.41 — — μs High-precision channel
The ADCSR.ADHSC bit is 0
The ADSSTRn register is 0Dh

2.25 — — Normal-precision channel
The ADCSR.ADHSC bit is 0
The ADSSTRn register is 28h

Analog input capacitance Cs — — 15 pF Pin capacitance included
Figure 5.68

Analog input resistance Rs — — 2.5 kΩ Figure 5.68

Offset error — ±0.5 ±4.5 LSB

Full-scale error — ±0.75 ±4.5 LSB

Quantization error — ±0.5 — LSB

Absolute accuracy — ±1.25 ±5.0 LSB High-precision channel

±8.0 LSB Other than above

DNL differential non-linearity error — ±1.0 — LSB

INL integral non-linearity error — ±1.0 ±4.5 LSB
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Note: The characteristics apply when no pin functions other than A/D converter input are used. Absolute accuracy includes 
quantization errors. Offset error, full-scale error, DNL differential non-linearity error, and INL integral non-linearity error do not 
include quantization errors.

Note 1. The conversion time is the sum of the sampling time and the comparison time. As the test conditions, the number of sampling 
states is indicated.

Table 5.48 A/D Conversion Characteristics (3)
Conditions: 2.7V ≤ VCC = VCC_USB = AVCC0 ≤ 5.5V, 2.7V ≤ VREFH0 ≤ AVCC0, reference voltage = VREFH0 selected, 

VSS = AVSS0 = VREFL0 = VSS_USB = 0V, Ta = –40 to +105°C

Item Min. Typ. Max. Unit Test Conditions

Frequency 1 — 27 MHz

Resolution — — 12 Bit

Conversion time*1

(Operation at 
PCLKD = 27 MHz)

Permissible signal 
source impedance 
(Max.) = 1.1 kΩ

2 — — μs High-precision channel
The ADCSR.ADHSC bit is 1
The ADSSTRn.SST[7:0] bits are 
0Dh

3 — — Normal-precision channel
The ADCSR.ADHSC bit is 1
The ADSSTRn.SST[7:0] bits are 
28h

Analog input capacitance Cs — — 15 pF Pin capacitance included
Figure 5.68

Analog input resistance Rs — — 2.5 kΩ Figure 5.68

Offset error — ±0.5 ±4.5 LSB

Full-scale error — ±0.75 ±4.5 LSB

Quantization error — ±0.5 — LSB

Absolute accuracy — ±1.25 ±5.0 LSB High-precision channel

±8.0 LSB Other than above

DNL differential non-linearity error — ±1.0 — LSB

INL integral non-linearity error — ±1.0 ±3.0 LSB
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Figure C 64 -Pin WFLGA (PWLG0064KA-A)

64-PIN PLASTIC FLGA (5x5)
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